Left ventricular noncompaction is a relatively newly defined disorder of the endomyocardium characterized by prominent ventricular trabeculations and deep intertrabecular recesses. It is important that clinician can recognise and differentiate this condition from other forms of cardiomyopathy as treatment and prognosis may differ significantly. We report two cases of left ventricular non-compaction in the emergency department with different forms of presentations. (Hong Kong j.emerg.med. 2015;22:108-112 
Introduction
Isolated noncompaction cardiomyopathy is a rare disease that is likely to develop in the embryonic period. The clinical manifestations vary greatly, because they range from absence of symptoms to congestive heart failure, arrhythmias and systemic thromboembolism. We present two cases with different forms of presentations to the emergency department (ED).
Case 1
A 35-year-old male came to ED with palpitations for the past 3 hours. He had no prior palpitation or other medical history. There was no family history of cardiac illness. He had no fever, chest pain, nausea, vomiting, or diaphoresis. In general, he was a well-appearing man.
His vital signs on presentation were temperature of 36.3°C orally, blood pressure of 125/77 mmHg, pulse rate of 150 beats/minute, respiratory rate of 18 breaths/ minute, and oxygen saturation (SpO 2 ) of 100% on room air. His physical examination was unremarkable except for his regular tachycardia. The admission 12-lead electrocardiogram (ECG) showed a heart rate of 240 beats/minute with wide QRS complexes. The diagnosis at this point was paroxysmal supraventricular tachycardia (PSVT) with aberrant conduction.
The patient remained alert and awake with stable blood pressure. Carotid sinus massage did not affect his ventricular rate. As PSVT with aberrant conduction still appeared to be the most likely aetiology, rapidly delivered intravenous adenosine was administered initially at 6 mg and then 12 mg but it failed to convert the rhythm. The patient was then given an intravenous dose of 300 mg amiodarone over 20 minutes which successfully converted his tachydysrrhythmia to sinus rhythm ( Figure 1 ). He was admitted to the observation unit, an infusion of amiodarone at 1 mg/minute was administered.
The results of the other laboratory tests, including complete blood count and chemistry panel, were essentially normal. He remained haemodynamically stable during the emergency department course, he was monitored by ECG during hospitalisation, and there was no more arrhythmia to be detected. The cardiologist was consulted. An echocardiogram demonstrated marked thickening and heavy trabeculation of the apical half of the left ventricle. C o l o u r Do p p l e r d i s p l a ye d f l ow w i t h i n t h e deep intertrabecular recesses. The left ventricle was not dilated. There was mild diffuse left ventricular hypokinaesia with an ejection fraction of 35% to 45%. The findings were consistent with isolated noncompaction of the ventricular myocardium. Laboratory tests revealed elevated brain natriuretic peptide at 1020 pg/ml (normal <100 pg/ml), and negative cardiac enzymes with troponin levels consistently below 0.01 ng/ml (normal 0.00-0.03 ng/ml).
During the hospital stay, cardiac magnetic resonance imaging (MRI) showed the ratio of noncompacted to compacted myocardium during diastole greater than 2.3:1, confirming pathological trabeculation of the left ventricle. Our patient responded well to the introduction of angiotensin converting enzyme inhibition, beta-blockade and warfarin anticoagulation and was considered for cardiac ablation therapy. The family was investigated and his 42-year-old brother had similar findings in MRI and complete left bundle branch block, he was asymptomatic.
Case 2
A 35-year-old male patient presented to the emergency department with history of progressively dyspnoea on exertion. He had a history of intermittent similar episodes of breathlessness over the last two years. There was no history of chest pain, joint pain, drug intake, significant medical illness or family history of cardiac disease. On examination, the pulse rate was 130 beats/ minute, respiratory rate was 24 breaths/minute, and blood pressure was 80/60 mmHg. The patient was immediately transferred to the intensive care unit for further management. The SpO 2 was 77%. On auscultation, the heart sounds were soft and there was gallop rhythm with fine rales at the base of both lung fields. Jugular venous pressure was raised with mild hepatomegaly and mild pedal oedema. ECG demonstrated normal sinus rhythm, normal QRS duration and no ST segment changes. Chest X-ray was consistent with congestive heart failure with mild cardiomegaly (Figure 2 ). Laboratory investigations showed: haemoglobin 11.4 g/dL, white blood cell count 7.8 x 10 9 /L with normal differential count, renal and liver functions within normal limits, serum electrolytes (sodium, potassium, calcium and magnesium) within normal range, brain natriuretic peptide 2543 pg/ml and troponin 0.45 ng/ml. Arterial blood gas analysis was suggestive of mild respiratory acidosis. After stabilisation, the patient underwent transthoracic echocardiographic examination that demonstrated a dilated left ventricle (end systolic diameter 5.7 cm, end diastolic diameter 5.8 cm) with an ejection fraction of 23%; and hypertrabeculation of the left ventricular apex. Subsequently, an MRI was done showing prominent trabeculations and non-compaction in the inferior and lateral wall of the left ventricle. The subsequent evolution was favourable, with the patient remaining asymptomatic one month after hospital discharge. He was awaiting heart transplant.
Discussion
Isolated noncompaction of the left ventricle (LVNC) is a rare disorder, classified as a primary genetic cardiomyopathy by the American Heart Association. 1 The European Society of Cardiology Working Group on Myocardial and Pericardial Diseases classified LVNC as an unclassified cardiomyopathy.
2 LVNC was previously also named spongy myocardium or hypertrabeculation syndrome; however these terms should not be used interchangeably. 3 Left ventricular noncompaction is characterised by the presence of prominent ventricular trabeculations and deep intertrabecular recesses within the left ventricle, sometimes also affecting the right ventricle and interventricular septum. 4, 5 Because of an increasing awareness and interest in this disorder, and advances in echocardiographic imaging, reported cases have increased. LVNC is genetically heterogeneous, with predominance of autosomal dominant inheritance. Both familial 5, 6 and sporadic 7 forms of LVNC have been described. The familial form was observed in 18% of the adult population with LVNC. Because of the risk of familial occurrence, the first-degree relatives should be screened by echocardiography to identify asymptomatic patients. Our patient's first-degree relatives were screened and found to be disease free.
Three major clinical manifestations of LVNC have been described: heart failure, arrhythmias, and embolic events. [7] [8] [9] Findings vary among patients, ranging from asymptomatic left ventricular dysfunction to severe, disabling congestive heart failure. Over two thirds of the patients in the largest series with LVNC had symptomatic heart failure. 5 Abnormalities of the resting ECG are found in the majority of patients with LVNC but findings are nonspecific and include left ventricular hypertrophy, repolarization changes, inverted T waves, ST segment changes, axis shifts, intraventricular c o n d u c t i o n a b n o r m a l i t i e s , a n d AV b l o c k . Electrocardiographic findings of the Wolff-ParkinsonWhite syndrome have been described in up to 15% of paediatric patients, but it was not observed in the two largest series of adults with isolated non-compaction. 4, 5 Echocardiography is considered the reference standard for the diagnosis of LVNC. To standardise and facilitate the diagnosis, Lin established a four clear-cut echocardiographic criteria. 10 Echocardiogram shows a two layered hypokinetic myocardium with thin, compacted epicardium, thick, noncompacted endocardium, and a noncompaction to compaction ratio >2, and blood flowing directly from the ventricular cavity in to the deep intertrabecular recess. To avoid an excess of LVNC diagnoses, it is recommended that the diagnosis should be confirmed with the use of cardiac MRI, so as to differentiate the trabeculae of aberrant bands, false tendons and abnormal insertion of papillary muscles. The differential diagnoses include intracardiac thrombi, apical hypertrophic cardiomyopathy, fibroma, obliterative process, intramyocardial haematoma, cardiac metastases and intramyocardial abscesses. 11, 12 The prognosis depends on the severity and is generally grim due to cardiovascular complications such as congestive failure, shock, arrhythmias and fatal thromboembolic events. Initial data from Europe and America reported a 4 to 6-year combined mortality or transplantation rate of 50% to 60% although recent United Kingdom data indicate that the prognosis may be more favourable. 13 
Conclusion
In view of its high likelihood of misdiagnosis and consequent high complication rates, emergency physicians should be aware of LVNC and differentiate it from other conditions such as acute heart failure, arrhythmias and thromboembolism. Early diagnosis and intervention, and screening among family members can decrease the morbidity and mortality associated with LVNC.
